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(57) ABSTRACT

The mmvention relates to a security grille system (1) for
securing a passage at least partly. The security grille (2) 1s
arranged to be brought from an extended state, 1n which the
grille (2) can block the passage at least partly, into a retracted
state, 1n which at least a part of the previously blocked part
of the passage 1s unblocked. The security grille (2) com-
prises a multiplicity of bars (4), preferably substantially
horizontally extending bars (4), connected by means of
multiple elongated connecting elements for interconnecting
respective bars (4). The security grille system (1) further
comprises a chain connected to the grille (2), preferably a
chain being flexible 1n only one dimension and/or being
roller chain, and at least one chain limiting (28) member for
at least locally limiting movement of the chain (19), e.g. 1n
a direction 1n which 1t 1s flexible, such as to counteract that
one or more links of the chain can be substantially moved

away Irom a regular route along which the links move when
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the grille (2) 1s moved from 1ts extended state to 1ts retracted
state or vice versa.
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SECURITY GRILLE AND SECURITY
GRILLE SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This 1s the U.S. National Stage of PCT/NL2015/050055,
filed Jan. 30, 20135, which 1n turn claims priority to Neth-
erlands Application Nos. 1040647, filed Jan. 31, 2014, and
U.S. Pat. No. 2,012,620, filed Apr. 15, 2014, the entire
contents of all applications are incorporated herein by ret-
erence 1n their entireties.

The 1mvention relates to a security grille system compris-
ing a security grille for securing a passage such as a doorway
or window at least partly.

It 1s well known to use security grille systems to protect
for instance shops, business establishments, warehouses,
kitchens, schools, parking garages, etc. and/or for partition-
ing spaces, for nstance 1n a shopping center or airport
terminal building.

Normally, a security grille system comprises a rolling
grille. Generally, such known grille comprises multiple
horizontal bars pivotable connected to each other by means
of pivotable pegs, each connecting two respective bars. Said
pegs extend vertically 1 an extended state of the gnlle, in
which the grille can block a passage, such as a doorway or
window, at least partly. The grille system also comprises two
upright guiding profiles for vertically guiding the ends of the
horizontal bars when the grille 1s rolled-up and/or unrolled.
Further, said known grille system comprises a rolling shaft
provided at an upper part of the system. The rolling grille
can be rolled up around said rolling shaft in order to retract
the grille and unblock the passage. Typically, a rolled up
rolling grille can have a diameter of about 40 cm or even
larger. A disadvantage of the known grille system may lie 1n
that the rolled-up grille and/or a housing for accommodating,
the rolled-up grille may occupy relatively much space, e.g.
at or near a ceiling. Often, there may even be not enough
space available 1n existing buildings 1n order to install a
rolling grille system at the desired location.

Moreover, when 1nstalling two rolling grille systems 1n a
manner that their grilles can secure two intersecting vertical
planes extending substantially transverse to each other, for
example at the corner of a shop floor, the rolling shafts, the
rolled-up grilles and/or the grille housings of said two
rolling grille systems may preclude that both grille systems
can be placed with their rolling shafts and/or grille housings
at the inside facing sides of said two intersecting vertical
planes to be secured. For instance therefore, security grille
systems are often installed with their rolling shaft and/or
grille housing facing extending outward from a shop, garage
or the like. This may not only be considered as unaesthetic,
but may also increase the likelihood of tampering and/or
burglary.

A further problem of known rolling grilles 1s that the
unrolled grille blocking the passage may—in its extended
statec—be lifted partly by hand by a wvillamn due to the
presence of plenty of empty space in the grille housing when
the grille 1s unrolled from the rolling shaft. In some known
security grilles systems, this problem may be counteracted
by providing a lock 1n order to lock a lower part, e.g. the
lower bar, of the grille 1n 1ts bottom position. However, when
for instance a clerk starts a motor for rolling up the grille
without previously unlocking the lock locking grlle, the
orille system will typically jam. Hence, a service man may
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be needed 1n order to fix the jammed grille, which 1s highly
undesirable, because 1t may take a lot of time and/or may
cost a lot of money.

A further disadvantage of known rolling grille systems
can be that the width of the grilles 1s relatively limited,
because a relatively large rolling grille requires a relatively
large—and thus relatively heavy—rolling shaft and/or a
relatively heavy motor for dniving the rolling shaft. Typi-
cally, a rolling shait of about 6-7 meters will have a weight
of about 150-200 kg. During installation (or maintenance)
such shafts often need to be handled and/or lifted by hand
due to the limited space available at the location. This may
lead to dangerous situation and/or physical problems, such
as back injuries, and/or may be 1n violation of labor regu-
lations. Therefore, the heavy weight of the rolling shaft
and/or motor itself can form a disadvantage of the known
grille system.

Besides, a relatively wide rolling grille requiring a rela-
tively long rolling shaft may lead to sagging of said shaft.

An object of the present disclosure i1s to provide an
alternative security grille system. It 1s an object of the
present invention to alleviate or solve at least one disadvan-
tage of one or more known security grille systems. In
particular, 1t can be considered an object of the invention to
alleviate or solve at least one of the disadvantages men-
tioned above. More 1n particular, the invention may aim to
provide a security grille system which requires less space
than a known rolling grille system, for instance by limiting
the storage space needed to store a retracted security grille.
In embodiments, the invention aims at providing a relatively
wide security grille without using a relatively heavy rolling
shaft and/or while counteracting sagging of the correspond-
ing rolling shait. Further, in embodiments, the invention
may aim at counteracting that a villain can lift a security
grille to such extent that one may enter through the passage
to be blocked.

In a first aspect, the present disclosure provides for a
security grille system, comprising a security grille for secur-
ing a passage at least partly, wherein the secunity grille 1s
arranged to be brought from an extended state, in which the
orille can block the passage at least partly, into a retracted
state, 1n which at least a part of the previously blocked part
of the passage 1s unblocked, wherein the security grille
comprises a multiplicity of bars, wherein the security grille
system 1s arranged such that the bars can be substantially
stacked 1n the retracted state of the grille and can be
substantially spaced apart with respect to each other in the
extended state; and a multiplicity of elongated connecting
clements, each being arranged for interconnecting two
respective spaced apart bars in the extended state of the
security grille in such a manner that the respective connect-
ing element counteracts that a first one and a second one of
said two spaced apart bars can be moved apart substantially
turther with respect to each other, wherein at least a third one
of the bars, which third bar 1s provided adjacent the second
bar, 1s provided with a hole arranged for receiving a part of
the respective connecting element, which interconnects the
first and second bars 1n the extended state, 1n the retracted
state 1n which the second and third bars are stacked next to
cach other.

By providing the third bar with a hole for—in the
retracted state of the grille—receiving a part of the connect-
ing element that interconnects the first and second bars in the
extended state, it can be counteracted that the connecting
clement prevents that the third bar can be moved toward the
second bar. Hence, the third bar may be moved toward the
second bar 1n order to stack said bars in the retracted state
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of the grille. As a result, the present disclosure provides a
security grille that can be stacked in a relatively elegant
mannet.

Moreover, since the security grille can be stacked 1n an
clegant manner in a retracted state of the grille, said grille
can be stored 1n a relatively compact manner. Actually, the
volume taken up by the stored security grille may be reduced
by up to 90% or even more, compared to a conventional
rolling grille for securing a similar passage, e€.g. a conven-
tional rolling grille having the same number of bars, which
have the same lengths, depths and heights.

Since the present security grille system does not need
space for storing a rolled-up grille and/or space for accom-
modating a grille housing, the system may be installed at
locations having limited space. Besides, the absence of a
housing for storing a rolled-up grille can enable improved
aesthetics.

In embodiments, the second bar can comprise a hole
through which the first connecting element extends. The
grille system may then be arranged such that the second bar
can be moved along the first connecting element with
respect to the first bar. Said hole 1n the second bar may be
spaced substantially in line with the hole in the third bar 1n
the direction 1n which the first elongated connecting element
extends.

By providing at least a first one of the elongated connect-
ing elements, and preferably each connecting element, with
a retainer element, e.g. a thickening or a lateral protruding
portion, for limiting the distance over which two respective
bars can be spaced apart in the extended state of the security
grille, 1t can be counteracted 1n a relatively elegant manner
that the respective bars can be spaced apart too far from each
other.

In embodiments, the security grille can be arranged such
that the retainer element 1s prevented from passing through
the hole in the second bar. For example, the retainer element
may be wider and/or deeper than the hole 1n the second bar,
such that the retainer element can catch the second bar when
it moves away from the first bar along the connecting
clement, when the grille moves from its retracted state to 1ts
extended state.

Further, the security grille may be arranged such that the
retainer element can move into and/or pass through the
corresponding hole provided 1n the third bar. This 1s, the hole
in the third bar may be wider and deeper than the retainer
clement. For example, the hole 1n the third bar may be wider
and/or deeper than the hole 1n the second bar. As a result, at
one hand, the retainer element can catch the second bar
when 1t moves away from the first bar, while at the other
hand, 1t may be prevented that the retainer element hinders
the third bar when moving toward and/or away from the
second bar.

Advantageously, at least a fourth one of the bars, which
tourth bar 1s provided adjacent the third bar, can be provided
with a hole arranged for receiving a part of the respective
connecting element, which interconnects the first and second
bars 1n the extended state, in the retracted state. In embodi-
ments, the first connecting element can extend through holes
in multiple succeeding bars in the extended state of the
grille. For example, the connecting element can extend
through holes 1n between two and fifteen bars succeeding the
second bar. Hence, the connecting element may be relatively
long with respect to the height of the bars. As a result, the
connecting element can extend through a relatively large
number of stacked bars in the retracted state, while the first
and second bar may be spaced away from each other
relatively far in the extended state of the grille.
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Advantageously, the security grille may further comprise
at least one bar guide, e.g. formed by a guiding profile and/or
formed 1n a side pillar of a frame of the system, for gmiding
the bars when moving from the retracted state toward the
extended state or vice versa and/or for counteracting that the
bars, or at least respective parts thereof, can be moved 1n a
transverse direction substantially transverse to the direction
in which the bars extend and substantially transverse to the
direction 1n which the bars are substantially spaced apart 1n
the extended state. Preferably, the system can comprise at
least two bar guides, e.g. guiding profiles, wherein each one
may be provided to extend at a lateral side of the grille 1n its
extended state. In embodiments, the guiding profiles may
form a part of relatively rigid frame mountable at the
passage to be blocked by the grille.

Since the bars of the grille can be stacked or piled up, and
do not need to be rolled up, there 1s no need for a rolling
shaft around which the grille can be rolled up. Since a
relatively heavy rolling shaft can be omitted, the mstallation
work can be relatively light. It 1s noted that for instance a
lifting member such as a chain may be installed, for example
engaging a driven sprocket wheel. Then, the chain, e.g. an
end portion thereof, may be connected to grille which for
instance can be substantially formed as assembly of bars and
connecting elements, preferably connected to a lower part of
said grille, while said grille may for instance be located at
the ground, preferably 1n a manner 1n which 1ts bars already
engage guiding elements of the system. Subsequently, the
grille may be lifted, until the upper part, e.g. the upper bar,
reaches 1s desired position. Then, the upper part of the grille
can be secured, e.g. fixedly connected, 1n said position, e.g.
by mounting it to a ceiling and/or to a frame part of the
security grille system. Hence, the system 1tself may lift the
orille during installation, whereas conventional rolling
grilles often need to be lifted by hand, because there 1s often
not enough space available for using hoisting tools when
installing rolling grilles.

Another advantage of the present grille and grille system
may be that stacking the bars may need less energy. Further,
a relatively small electric motor can be used. Hence, instal-
lation can be relatively light, the motor can be relatively
cheap and/or relatively small, which latter may benefit the
aesthetics of the design of the system.

Due to omitting a rolling shaft for rolling up the grille, the
width of the grille 1s not limited or less limited 1n compari-
son with a security rolling grille. Hence, a passage of for
instance over about 8 or 10 meters, e¢.g. about 20, 30 or even
about 50 meters may be secured by a single without the need
ol intermediate pillars or guiding elements.

Moreover, since the top part, e.g. a top bar, of the grille
can be fixated at multiple spots, 1.e. not only at end parts
such as 1s the case with a rolling shaft, sagging of the top part
and/or the grille can be counteracted relatively easily.

In contrast to a rolling grille system of which the bars
need to be substantially straight in order to enable that the
grille 1s rollable around a rolling shaft, the bars of the present
orille system do not need to be straight. For example, seen
in the direction 1n which the bars move toward each other
when being stacked, the bars of the present system may be
bend an/or angulated, and can for instance be substantially
C-shaped or L-shaped, e.g. in order to be utilized for
screening of a corner area of a shop floor 1n a relatively
clegant manner, e.g. without pillars 1n the outer corner of
said corner area.

Further, the present disclosure also relates to a security
grille for use 1n embodiments of the security grille system
described above.
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The present disclosure also provides for a security grille
system for securing a passage at least partly, wherein the
security grille 1s arranged to be brought from an extended
state, 1n which the grille can block the passage at least partly,
into a retracted state, in which at least a part of the previ-
ously blocked part of the passage 1s unblocked, wherein the
security grille comprises a multiplicity of bars, preferably
substantially horizontally extending bars, connected by
means of multiple elongated connecting elements for inter-
connecting respective bars, e.g. connecting elements that
can be retracted into holes provided in bars or connecting
clements that can be pivotable connected to respective bars
in order to form a rolling grille, wherein the security grille
system further comprises a chain connected to the grille,
preferably a chain being flexible in only one dimension
and/or being roller chain, and at least one chain limiting
member for at least locally limiting movement of the chain,
¢.g. 1n a direction 1n which 1t 1s flexible, such as to counteract
that one or more links of the chain can be substantially
moved away from a regular route along which the links
move when the grille 1s moved from 1ts extended state to its
retracted state or vice versa. Advantageously, the chain,
especially a distal end of the chain, can be connected to a
bar, e.g. a distal bar, especially a lower bar, of the grille
and/or to a distal or lower end portion of the grille. For
example, a lateral side of a link of the chain can be
connected to a distal end face of a bar, e.g. the lower bar or
a bottom beam, of the grille. Additionally or alternatively,
the grille system may be arranged such that the chain
limiting member can limit movement of at least a part of the
chain along at least a part of a guided route along which the
bars move when the grille 1s brought from its extended state
into 1ts retracted state. For example, the chain limiting
member may extend at least partly parallel to a plane of the
passage to be blocked at least partly by the security gnlle.
Preferably, the system may be provided with two chains
connected to the grille, e.g. one at each lateral side of the
grille, wherein each chain can be limited by their own chain
limiting member.

By providing the chain limiting member that can at least
limit movement of the chain locally such that 1t can be
counteracted that the chain can be substantially moved away
from 1ts regular route, a grille system can be provided that
counteracts that a villain can lift the grille to such extent that
one may enter through the passage to be blocked by the
orille. This 1s, when one tries to lift the grille situated 1n 1ts
extended state, the grille may be lifted to a minor extent
thereby taking along a part of the chain connected to the
orille. Due to the nature of tlexible chains which comprises
linked links, the chain will buckle to some extent thereby
tilting or slanting the longitudinal direction of the link
connected to the grille and/or the longitudinal direction of a
link located above the link connected to the grille, such that
the longitudinal direction of at least one of the links of the
chain will no longer be substantially 1n line with the direc-
tion of the regular route along which the chain moves
through or along the chain limiting member when being
brought from 1ts extended state into 1ts retracted state or vice
versa. As a result, the tilted or slanted link(s) can get
jammed, e¢.g. 1n or along the chain limiting member. Con-
sequently, 1t can be prevented that the jammed link can be
moved further upward and thereby 1t can be prevented that
the grille part directly or indirectly connected to the jammed
link can substantially be lifted any further. Hence, 1t can be
counteracted 1n a relatively simple and elegant manner that
a villam can lift the security grille to such extent that one
may enter through the passage to be secured by the gnlle.
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In embodiments, the chain limiting member can comprise
a first chain limiting surface extending at least partly parallel
to a first side, e.g. a front side, of the chain and a second
chain limiting surface extending at least partly parallel to a
second side, e.g. a rear side, of the chain. For example, the
chain limiting member can be shaped as a profile, e.g. a
U-profile, comprising said first and second guiding surfaces,
¢.g. as legs of the U of the U-profile. Advantageously, the
chain limiting member can be arranged such that 1t can
promote or facilitate that a tilting link of a buckling chain
gets stuck relatively easily and/or can promote that a tilting
link 1s counteracted from moving along the chain limiting
member. For example thereto, one or more chain limiting
surfaces of the chain limiting member can be relatively
rough or uneven, and/or may be provided with protrusions
such as barbs, behind which tilted links can be caught.

In embodiments, the chain limiting member can be pro-
vided 1n, along with and/or parallel with a bar guide for
guiding the bars when moving from the retracted to the
extended state or vice versa.

Advantageous embodiments of the disclosure are
described below and 1n the appended claims.

By way of non-limiting examples only, embodiments of
the present disclosure will now be described with reference
to the accompanying figures 1 which:

FIG. 1a shows a schematic view of an embodiment of a
security grille system having a grille situated in 1ts extended
state;

FIG. 1b shows a schematic view of the security grille
system of FIG. 1a having its grille 1n 1ts extracted state;

FIG. 2a shows a schematic cross-sectional front view of
a part of an embodiment of a security grille according to an
aspect of the mvention 1n 1ts extended state;

FIG. 26 shows a schematic cross-sectional front view of
a larger part of the grille of FIG. 2a in its retracted state;

FIG. 3a shows a schematic cross-sectional side view of a
detail an embodiment of a security grille according to an
aspect of the mvention 1n 1ts extended state;

FIG. 35 shows a schematic cross-sectional side view of a
detail of the grille of FIG. 3a 1n 1ts retracted state;

FIG. 4 shows schematic top views of successive bars of
a security grille according to an aspect of the invention;

FIG. § shows a schematic cross-sectional top view of a
detail of a security grille system according to an aspect of the
invention;

FIG. 6 shows a schematic perspective top view of a detail
of a secunity grille system according to an aspect of the
imnvention;

FIG. 7 a schematic cross-sectional side view of a detail of
a security grille system according to an aspect of the
invention;

FIG. 8a shows a schematic view of an alternative embodi-
ment of a security grille system having a grille being 1n its
extended state; and

FIG. 8b shows a schematic view of the security grille
system of FIG. 8a having its grille 1n 1ts extracted state.

The embodiments disclosed herein are shown as examples
only and should by no means be understood as limiting the
scope of the mvention or the disclosure 1n any way. In this
description the same or similar elements have the same or
similar reference signs.

FIGS. 1a and 15 show schematic perspective views of an
embodiment of a security grille system 1 comprising a
security grille 2 for securing a passage 3 at least partly
and/or for forming a barrier. FIGS. 2a and 26 show sche-
matic cross-sectional front views of parts of a corresponding,
embodiment of a security grille 2 according to an aspect of
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the invention. The security grille 2 1s arranged to be brought
from an extended state 2a, 1n which the grille 2 can block the
passage 3 at least partly, into a retracted state 25, 1n which
at least a part of the previously blocked part of the passage
3 1s unblocked. For example, said passage 3 may be a
doorway or window or part thercof and/or a part of a
boundary of a space to be screened off by a grille at least
partly.

The security grille 2 comprises a multiplicity of bars 4,
especially substantially rigid bars. Advantageously, the bars
can extend substantially parallel with respect to each other,
¢.g. being provided above each other 1n the vertical direc-
tion. In use, the bars 4 can preferably extend substantially
horizontally, as can for instance be seen in FIGS. 1a and 15.
In order to unblock a passage 3 at least partly, 1n embodi-
ments, at least a part of the bars 4 may be moved upward,
as can be seen 1n FIGS. 1a and 15, or downward, as can be
seen 1 FIGS. 8a and 86 showing an alternative security
grille system 1 1n a retracted state 2b.

The secunty grille system 1 1s arranged such that the bars
4 can be substantially stacked 1n the retracted state 256 of the
orille 2 and can be substantially spaced apart with respect to
cach other 1n the extended state 2a of the grille. Although the
bars may 1n the retracted state 26 preferably be stacked in
such manner that the bars abut each other, as can be seen 1n
FIGS. 2b and 35, 1n order to limit the height of the stacked
orille, at least some of the bars may alternatively be spaced
apart to some extent, e.g. spaced apart over a distance 8
smaller than the distance 8 over which the bars are spaced
apart in the extended state of the grille 2.

The security grille 2 also comprises a multiplicity of
clongated connecting elements 35, especially substantially
rigid elements 5. For example, the elongated connecting
clement can comprise or can be substantially shaped as a pin
or peg.

Preferably, the elongated connecting elements may extend
substantially parallel with respect to each other. In embodi-
ments, the elongated connecting element may extend sub-
stantially transverse to the bars and/or extend substantially
vertically.

Each elongated connecting element 5 1s arranged for
interconnecting two respective spaced apart bars 4 in the
extended state 2a of the security grille 2 1n such a manner
that the respective connecting element 3 counteracts that a
first one 4a and a second one 4b of said two spaced apart
bars 4 can be moved apart substantially further with respect
to each other. Advantageously, one or more connecting
clements 5, e.g. each connecting element or at least a {first
one of said elements 5, may thereto comprise a retainer
clement 7 for limiting the distance 8 over which the first and
second bars 4a, 4b can be spaced apart 1n the extended state
2a of the security grille 2. Advantageously, the security grille
2 can be arranged such that the retainer element 7 can be
prevented from passing through a hole 65 1n the second bar
4b. For example, the retainer element 7 may be or comprise
a thickening or a lateral protruding portion. In the extended
state of the gnlle 2, the retainer element 7 may cooperate
with the second bar 456, e.g. with a corresponding retainer
clement 9 comprised 1n said second bar 45. Said correspond-
ing retainer element 9 may for instance be formed by an
edge of the hole 65 1n the second bar 45 or part thereof,
behind which the thickening or lateral protruding portion 7
can be caught. Preferably, the retamner element 7 can be
located at or near a distal end 3" of the connecting element
5. Additionally or alternatively, the grille system 1, e.g. the
hole 65 1n the second bar 4b, can be arranged such that the
retainer element 7 can—at least partly—»be received within
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the second bar 45 1n the extended state 2a, such as 1s shown
in the exemplary embodiment of FIG. 34, e.g. for aesthetic
reasons.

Further, the connecting element 5 may in the extended
state also be retained with respect to the first bar 4a. For
example, the connecting element 5 may be retained by
means ol the first bar 4a cooperating with said connecting
clement 5, e.g. by means of a thickeming or protruding
portion of the connecting element 5 catchable by the first bar
da. Alternatively or additionally, the connecting element 5,
¢.g. 1its proximal end portion 3", may be connected, espe-
cially fixedly attached, to a first bar 4a, for example by
means of screwing, welding, gluing and/or clasping, etc.

Preferably, the grille may be arranged such that can be
counteracted that the connecting element can tilt. For
example, the first and/or second bar may thereto be provided
with a gmiding or aligning element, such as a sleeve.

As can be seen best 1n FIG. 35, at least a third one 4¢ of
the bars 4, which third bar 4¢ 1s provided adjacent the second
bar 4b, preferably at a side of the second bar opposite the
first bar, 1s provided with a hole 6¢ arranged for receiving a
part of the respective connecting element 5, which 1ntercon-
nects the first and second bars 4a, 46 1n the extended state
2a, 1n the retracted state 25 in which the second and third
bars are stacked next to each other, e.g. above and/or on top
ol each other. Advantageously, the security grille 2 may be
arranged such that the retainer element 7 can move nto
and/or can pass through the corresponding hole 6¢ provided
in the third bar 4c¢. Preterably, the third bar 4¢ can comprise
a hole 6¢, e.g. a through hole, through which the first
connecting element 5 extends. As a result, said third bar 4¢
may not only be arranged for receiving a part of the
connecting element 3 1n the retracted state, but may also be
arranged to allow the connecting element 3 to extend
through its hole 6¢ such that said element 5 may extend at
least partly through one or more subsequent bars 4d-4i
provided with corresponding holes 6d4-6: as well and/or can
extend until mside a further hole 67 provided 1n a further bar
4;. Said further hole 6j may for instance be arranged to
receive a part of an end of the connecting element, e¢.g. a part
of its retainer element 7, without being arranged for allowing
said part to pass completely through the respective bar 4/. In
this context, 1t noted that at least a fourth one of the bars,
which fourth bar 1s provided adjacent the third bar, and
preferably one or more subsequent bars 4e-4/, can be pro-
vided with a respective hole 64, 6¢-6; arranged for receiving
a part of the respective connecting element 5 interconnecting
the first and second bars 4a, 46 1n the extended state 24, 1n
the retracted state 2b. Preferably, the hole 65 1n the second
bar 4b can be located substantially 1n line with the hole 6c
in the third bar 4¢, and with any further corresponding holes
64-6j, 1n the direction 1n which the first elongated connecting
element 5 extends, such that it can be facilitated that the
connecting element 5 extends through said holes 1n the
retracted state.

Although at least a third bar 4c¢ 1s provided with a hole 6c¢
for receiving a connecting element 5 at least partly, 1t 1s
noted that also at least a fourth bar 4d may be provided with
a hole 6d for receiving a part of a connecting element 36 for
connecting the second bar 46 and third bar 4¢. Further, one
or more further bars may also be provided with respective
further holes 6 for receiving parts of further connecting
clements for connecting two respective bars adjacent the
respective further bar.

In embodiments, the respective connecting element 3 can
extend through holes 6c-6/ 1n between two and {fifteen bars
dc-4f succeeding the second bar 45 1n the retracted state 25,
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¢.g. about five to twelve bars, such as for instance eight, nine
or ten bars. Hence, the connecting element 5 may be
relatively long with respect to the height 14 of a bars. For
example, when a first connecting element 5 extends from the
first bar 4a 1nto nine subsequent bars 4a, 4/, as shown 1n FIG.
3b, said nine bars can be retracted to a stacked (as shown 1n
FIG. 3b) in which the height over which said nine stacked
bars extend 1s about Vo part of the height over which they are
distributed 1n the extended state of the grille.

As can for instance be seen in FIGS. 24 and 25, two
subsequent bars 4a, 45 can be connected by means of
multiple connecting elements 5a connecting them, which
may be spaced apart 1n the length direction 12 of the bars.
For example, two spaced apart elements connecting the
same two bars, may be spaced apart over about 20 to 50 cm,
¢.g. about 30 cm. One or more further connecting elements
5b, for connecting one 45 of these bars with a subsequent bar
dc, can be located oflset of the first connecting element 5,
especially oflset in said length direction 12 of the bar. For
example, the second connecting element 56 can be oflset
relatively far from the first connecting element 5a, whereas
the third connecting element 53¢ can—seen in the length
direction 12—be located relatively close to the first element
5a. By locating the even numbered connecting elements 3a,
5c, e, 5g, 5i relatively close to each other and locating the
odd numbered elements 55, 5d, 5/, 52, 5/ relatively far away
therefrom, but relatively close to each other, a substantially
staggered pattern may be formed, such as shown 1in FIGS.
1a, 2a and 8a. It 1s apparent that when more bars are needed
or desired, additional connecting elements may be provided,
for instance, above said 5a-5; connecting elements, a similar
pattern of additional connecting elements 5a', 5¢' can be
located.

As Turther can be seen 1n FIGS. 2q and 25, the lower part
4k of the grille 2 may comprise a relatively high bar 4% or
lower beam. Preferably, said lower bar or beam 4% and/or the
holes 6 provided therein can have a height high enough to
substantially accommodate the entire lower part of the
connecting element 5; extending from the adjacent bar 4;
located there above. Additionally, said lower bar or beam 4%
may be arranged to substantially accommodate the portions
all the higher located connecting elements 55-5/ that extend
below said bar 4; adjacent to said lower bar 4%

A relatively high lower bar or beam 4k may have the
advantage that it 1s relatively heavy, thereby facilitating
lowering the grille. Additionally or alternatively, an addi-
tional weight may be provided, e.g. at the lower bar 4k.
Further, 1t 1s noted that the lower bar 3, e.g. a bottom side
thereol, may be provided with one or more compressible
clements, e.g. made of a rubber or rubber like matenial, such
as a strip thereof, for absorbing a part of forces when the
lower bar hits the ground.

It 1s noted that the bars may comprise a metal or alloy, e.g.
steel and/or an aluminum alloy. For example, the bars may
comprise an extrusion profile, as can be seen 1n FIGS. 3a and
3b showing schematic cross-sectional side views of a detail
of the grille 2. Alternatively or additionally, one or more of
the bars may comprise other materials. For example, a bar
may comprise a substantially rigid core and/or a reinforce-
ment element, e.g. made of metal, and a cover made of
another matenal, e.g. comprising a plastic or wood material,
for instance for aesthetic reasons.

Here, the bars 4 are shaped as substantially rectangular
beams 4. However, 1n alternative embodiments, one or more
bars may have diflerent shapes. For instance, a bar 4 may
have a round or rod-like shape. It 1s also noted that some bars
may of different design than other bars. For example, one or
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more of the bars, preferably one or multiple bars located
substantially at a height corresponding to a front side of car,
may be reinforced 1n order to counteract ram-raiding, and/or
may be provided with a bumper or fender.

In embodiments, the security grille system 1 may further
comprise at least one bar guide 10, e.g. a guiding profile 10,
which may be part of and/or attached to a frame of the gnlle
system, e.g. a side pillar of said frame. Said bar guide and/or
side pillar may for instance be made of and/or comprise a
metal, e.g. steel or an aluminum alloy, and/or a plastic
material. The bar guide 10, exemplary embodiments of
which can be seen e.g. 1n FIGS. 1a, 15, 5 and 6, may be
arranged and/or intended for guiding the bars 4 when
moving from the retracted state 25 toward the extended state
2a or vice versa. For example, the bar guide 10 may be
provided with one or more bar guiding surfaces 10a, prei-
erably extending partly along a front side 40 and or a rear
side 41 of the bars 4. Additionally or alternatively, the bar
guide 10 may be arranged and/or intended for counteracting
that the bars 4, or at least respective parts thereof, can be
moved 1n a transverse direction 11 substantially transverse to
the direction 12 1n which the bars 4 extend and substantially
transverse to the direction 13 1n which the bars 4 are spaced
apart in the extended state. Hence, it can be counteracted that
a villain pushes or pulls the extended grille 2 away 1n said
transverse direction 11.

As can be seen 1n the exemplary embodiment of FIGS. 1a
and 1b, a first bar guide 10 can be located at or near first end
portions 4' of the bars 4. Additional, a second bar gmide 10
can be located at or near second end portions 4" of the bars.

Alternatively or additionally, a bar guide 105, e¢.g. a
substantially rod shaped guide 105, may be provided which
extends through corresponding aligned holes 16 1n the bars
4, as 1s shown 1n FIG. 5. An advantage of such bar guide 105
may be that can be counteracted that end portions 4', 4" of
the bars 4 can be pulled or pushed out of their position, e.g.
out of the guide profile 10, as a result of bars being exposed
to forces tending to bend said bars and/or forces tending to
pull the bars 1n the direction in which said bars 4 extend.

Alternatively or additionally, one or more of the bars may
be provided with protruding parts 17, protruding forward or
rearward, which may cooperate with bar limiting means 18
for counteracting that the end portion 4', 4" of the bar can be
pulled out of 1ts position, e.g. out of a guide profile 10.

In embodiments, the security grille system 1 can further
comprise one or more moving members, €.g. a cable or
chain, for moving at least a part of the bars 4. Preferably,
said moving member may be a lifting member or so-called
hoisting member for lifting or hoisting at least a part of the
bars 4. Advantageously, the lifting member, especially its
distal end portion, can be attached to a part of the grille that
in the extended state 1s located the furthest away from the
storing position of the grille.

Further, 1t 1s noted that the lifting member can be provided
at or near a side edge part of the grille system 1. Advanta-
geously, two side edge parts can be provided with lifting
members, preferably cooperating lifting members. Hence,
slanting of the bars can be counteracted.

In case the system 1 1s for instance arranged for storing
the bars 4 at or near a top portion of the grille system 1, such
as 1n the embodiment of FIGS. 1q and 15, the lifting member
19 may be attached to a lower part of the grille, e.g. a lower
bar. Further, a top part of the grille, e.g. a top bar, may be
secured at a top portion of the grille system, ¢.g. by means
of fixing the top part or bar to an upper part of the guiding
profiles and/or by fixing said top part or bar to a respective
building 1 which the system 1s installed, e.g. a ceiling
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thereof. In the retracted state of the grille 2, the lifting
member 19 may be secured such that said lower part of the
grille cannot move downward. When veering out the lifting
member 19, the lower part, e.g. the lower bar, may move
downward, ¢.g. under the action of the gravitational force.
For imstance with exception of the secured top bar 4a, the
bars provided above the lower part may move downward as
well, until the penultimate bar 456 1s restricted for moving,
turther downward by means of the first connecting element
5. When further veering the lower part, the other bars can
keep moving down, until a third bar 4¢ will be stopped from
moving further by means of a second connecting element 5
limiting the distance between the second and third bars 45,
dc, and so on, until the lower part, e.g. the lower bar, 1s 1n
its lower position and the grille 1s situated 1n its extracted
state. In order to move the grille back from the extended
state toward 1its retracted state, the lifting member can be
raised, thereby lifting the lower part, e.g. the lower bar,
upward, which lower part may subsequently push the bars
situated above it upward as well, e.g. until the bars located
between the top bar and the lower part are stacked together
and/or prevent the lower part from moving further upward.

In alternative embodiments, such as for instance in the
embodiment of FIGS. 8a and 8b, the system 1 can be
arranged for storing the bars 4 at or near a bottom portion of
the grille system 1. Then, the lifting member 19 may be
attached to a top part of the grille, e.g. a top bar. Advanta-
geously, a lower part of the grille, e.g. 1ts lower bar, can be
secured at or near a bottom portion of the grille system.
When the lifting member lifts the top bar, the top bar 4a can
be moved away from the subsequent bar 45 until the first
clongated connecting element 5 limaits further separation and
causes said subsequent bar to move upward together with
the first bar. Since a similar elongated connecting element 3
can be provided for connecting the second bar 456 with a
third bar 4¢ 1n the extended state, said second connecting,
clement can cause that the second bar can 1n turn pull the
third bar upward. A further connecting element limiting the
distance between the second and a third bar can cause that
the third bar 1s pulled upward when the distance between the
second and third bar reaches 1t maximum. The other bars can
be pulled upward similarly, until the top part of the gnlle,
¢.g. the top bar, reaches its top position and/or until all bars
are maximally spaced apart with respect to their adjacent
bars. In order to unblock the passage 3, the lifting member
19 may be veered in order to lower the top part of the grille,
which can cause the grille to collapse.

Advantageously, the movmg member, e.g. the hftlng
member 19, 1s or comprises a chain 19, which can comprlse
a series ol interconnected links. Preferably, the chain 1is
flexible 1n only one direction and/or i1s a roller chain 19.
Preferably, the chain, e.g. a respective link thereof such as an
ultimate link, can be connected to the grille, e.g. a respective
bar of the grille such as the lower or top bar, especially 1n a
substantially pivotable manner.

The chain 19 can be a roller chain. As noted, two side edge
parts of the grille can both be provided with a respective
lifting member, e.g. a chain. For example, each chain
engages a respective driving sprocket wheel 25, as shown 1n
the exemplary embodiment of FIG. 7 which shows a sche-
matic cross-sectional side view of a detail of a security grille
system 1. Both sprocket wheels 25 may be mounted on a
shared axis 27 and/or may be driven by a single motor,
preferably an electric motor, such as a tubular motor pro-
vided 1n said shared axis 27 which may be substantially be
formed as hollow tube. However, the system 1 may alter-
natively or additionally be provided with another type motor
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an/or may comprise means for manually lifting and/or
veering the grille, e.g. by means of a removable crank

handle.

As can be seen 1 FIG. 7, the system may comprise a
restraining element 28 for restraining the chain and coun-
teracting that 1t can be disengaged with the respective driven
sprocket wheel 25. For example, the restraining element 28
may be formed by a part of a plate having a hole, e.g. a
recess or through hole, having a border corresponding with
chain engaging the sprocket wheel.

Further, the security grille system 1 can comprise at least
one chain limiting member 20 for at least locally limiting
movement of the chain 19, e.g. 1 a direction 1n which 1t 1s
flexible, such as to counteract that the chain can be substan-
tially moved away from a regular route 21 along which 1t
moves when the grille 2 1s moved from 1ts extended state 2a
to 1ts retracted state 26 or vice versa. For example, the chain
limiting member 20 may extend at least partly parallel to the
plane of the passage 3 to be blocked at least partly by the
security grille. In embodiments, the chain limiting member
can be provided 1n, along with and/or parallel with the bar
guide for guiding the bars. Advantageously, the chain lim-
iting member 20 can comprise two chain limiting surfaces
20a and 205, e.g. defining a chain channel between them.
For instance, a first chain limiting surface 20a can extend at
least partly parallel to a first side 19a, ¢.g. a front side 19a,
of the chain 19 and a second chain limiting surface 205
extending at least partly parallel to a second side 195, e.g. a
rear side 195, of the chain. Preferably the first and second
chain limiting surfaces can be spaced apart or offset from
cach other to such extent that the chain can move upward
and downward between said surfaces when the system
moves the grille from 1ts retracted state into 1ts extended
state or vice versa, €.g. when the chain 1s substantially 1s held
under tension and/or stretched, e.g. at least partly due to
gravitation. On the other hand, the interspace or oflset
distance 24 between the first and second chain limiting
surfaces 20a, 205 can be limited to such extent that can be
facilitated that a tiling link can ge‘[ stuck between said
surfaces 20a, 2056. For example, the oflset distance 24 can be
larger than the depth 22 of a link, preferably at least 5%
larger, more preferably at least 10%, while said oflset
distance 24 can be smaller than the height 23 or so-called
length 23 of a link of the chain, preferably at least 10%
smaller, more preferably at least 20% smaller.

It 1s noted that the chain limiting member 20 can be
shaped as a profile, e.g. a U-profile and/or an extrusion
profile, comprising said first and/or second chain limiting
surfaces 20a, 2056, for example as legs of the U of the
U-profile. Advantageously, the chain limiting member 20
can be arranged such that it can facilitate or promote that a
tilting link of a buckling chain gets stuck and/or can facili-
tate or promote that a tilting link 1s counteracted from
moving along the chain locating member. For example, one
or more guide surfaces of the chain locating member can be
relatively rough or uneven, and/or may be provided with
protrusions such as barbs.

Preferably, the driven sprocket wheel 25 and the chain
limiting member 20 can be positioned such that the part of
the chain 19 connected to the grille and hanging from the
sprocket wheel can move straight between the first and/or
second chain limiting surfaces 20a, 205. Alternatively, such
as for instance in the embodiment shown in FIG. 7, an
additional chain guide can be provided, for instance formed
by a non-driven sprocket wheel 26, 1n order to facilitate that
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the chain can be move straight into and/or out of a channel
between the first and/or second chain limiting surfaces 20a,

206.

It 1s noted that the chain can have two ends. For example,
a first end portion 1s attached to a lower part of the grille, and
said end portion moves between the chain limiting surfaces
20a, 2056 during use. Preferably, the chain 1s of such length
that the chain keeps engaged with the driven sprocket wheel
when the first end portion 1s at 1ts lower position when the
grille 1s 1n 1ts extended state. A second end portion 19" of the
chain which may hang downward at a rear side of the driven
sprocket wheel 25 may move downward, e.g. due to gravi-
tation, when the first end portion of the chain 1s pulled
upward. For example, the system may comprise guiding

means for guiding said portion of the chain. Moreover, the
second end portion may be provided with a weight 1n order
to tension said portion of the chain.

Although the chain limiting member 20 1s here described
in the context of a grille system having a collapsible guide
orille 2 with stackable bars 4 and connecting elements that
can be at least partly retracted 1n one or more of 1ts bars, 1t
1s apparent to a person skilled in the art that the chain
limiting member 20 can also be advantageously applied with
alternative security grilles, such as for instance a rolling
orille. In such case, an alternative security grille can for
instance be provided with a chain which, especially an end
part, can be connected to the grille, preferably by connecting,
said chain to a lower part, such as a lower bar, of the grille.
It 1s noted that such chain does not need to be utilized for
lifting up bars of the grille. For instance, such alternative
grille can be lifted separated and/or alternative lifting means.
For example, when the grille 1s a rolling grille, it may be
lifted by rolling 1t up around a rolling shaft. Further, a teeth
sprocket meshing with the chain may be provided, for
instance 1n line with and connected to the rolling shaft 1n
case of a rolling grille. Hence, when the rolling grlle 1s
unrolled or rolled up, the chain can be moved through and/or
along the chain limiting member. Preferably, the grille
system can further comprise a chain tensioning means, such
as a non-driven sprocket wheel, which may be biased toward
a front side 19a or a rear side 196 of the chain. The invention
1s not restricted 1n any manner to exemplary embodiments
described above and/or depicted 1n the drawing.

For 1nstance, all combinations of (parts of) embodiments
described and/or shown are understood to fall within the
inventive concept. It will be understood that many variants
are possible.

Further, 1t 1s noted that although the holes in the bars are
here depicted as round holes, the holes may have alternative
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forms and/or may be formed as recesses extending from a
front or rear side of the respective bar.

As another example, the system may be provided with one
or more safeguards and/or sensors, e¢.g. for detecting that
there 1s something in the way of the grille or one of 1ts bars
moving up or down, such as to prevent people from being
harmed and/or goods or the grille system from being dam-
aged.

These and other embodiments will be apparent to the
person skilled in the art and are considered to lie within the

scope of the invention as formulated in the following claims.
The mnvention claimed 1s:

1. A secunity grille system comprising:

a security grille for securing a passage at least partly,
wherein the security grille 1s arranged to be brought
from an extended state, 1n which the grille blocks the
passage at least partly, into a retracted state, in which at
least a part of the previously blocked part of the passage
1s unblocked, wherein the security grille comprises a
plurality of bars connected by multiple elongated con-
necting elements for interconnecting respective bars;
the security grille system further comprising:

a driven sprocket wheel;

a chain connected to the security grille;

said chain engaging said driven sprocket wheel; and

at least one chain limiting member comprising two inter-
spaced chain limiting surfaces defiming a chain channel
therebetween, said two chain limiting surfaces being
interspaced such as to allow the chain to buckle when
a lower chain link 1s lifted towards a higher chain link
and such that a tilting chain link of the buckling chain
gets stuck between said two opposite chain limiting
surfaces of the chain limiting member, and

a non-driven sprocket wheel positioned for facilitating
that the chain moves straight into or out of the chain
channel, said non-driven sprocket wheel being posi-
tioned between the driven sprocket wheel and the at
least one chain limiting member, the system further
comprising a restraining element for restraining the
chain, said restraining element being formed by a part
of a plate having a recess with a border corresponding
with the chain engaging the driven sprocket wheel and
the non-driven sprocket wheel.

2. The secunity grille system according to claim 1,
wherein a {irst end portion of the chain 1s attached to a lower
part of the grille, and the chain i1s of such length that the
chain keeps engaged with the driven sprocket wheel when
the first end portion 1s at 1ts lower position when the grlle
1s 1n 1ts extended state.
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